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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015* 2016 2017 2018
Other Location 650,044 837,138 875,067 728,073 633,894 820,047 1,103,901 1,522,652 1,900,640 1,404,861 1,788,685 2,356,755 2,941,792 3,992,948
Damariscotta River 1,291,494 2,306,290 1,777,798 2,896,714 1,925,700 2,140,279 687,500 1,353,162 2,681,997 3,618,669 5,811,629 6,447,636 7,774,405 7,898,517
Total Harvest 1,941,538 3,143,428 2,652,865 3,624,787 2,559,594 2,960,326 1,791,401 2,875,814 4,582,637 5,023,530 7,600,314 8,804,391 10,716,197 11,891,465
Total Value ($) $848,338 $1,812,677 $1,220,531 $2,024,575 $1,447,378 $1,754,744 $1,225,472 $1,851,331 $3,113,775 $3,359,665 $4,898,154 $5,964,214 $7,193,925 $8,054,957
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Harvest of Farm-Raised American Oysters (Crassostrea virginica) in Maine
* DMR began collecting LPA harvest data in 2015. 
• Protozoan parasite
• Multinucleated sphere unknown
• Haplosporidium nelsoni
• First identified in Delaware Bay in 
1957
• Soon after in Chesapeake Bay
• Initial outbreak killed up to 95% of 
planting ground oysters
• Parasite reported along entire US 
East coast
• Although present in Maine, MSX 
was not an issue until…
MSX Background
• In 2010, MSX reappeared in the 
Damariscotta estuary causing 
substantial mortalities of up to 
90% on some sites
• A subsequent survey (DMR) 
showed the parasite prevalent 
from 30-90% in some areas
• In 2011 the industry was advised 
to switch to ‘resistant’ oyster 
strains
MSX Outbreak
• Oyster cultivation occurs 
predominantly in the northern end 
of the estuary
• Red dot indicates Hall Point
• Samples taken from a commercial 
site and an associated natural bed 
population
• Samples taken 2012, 2014, 2016 
and 2019
Sampling Locations
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May - - 0 0 0 0 - - 0 0
June - - 0 0 0 - 29 31 0 0
July - - 33 3 7 0 - - 0 0
August 50 46 27 17 3 - - - ? ?
September 50 50 20 27 33 53 - - ? ?
October 19 22 40 23 20 - - - ? ?
Percentage prevalence of MSX
• In 2012 we also sampled dominant biofouling organisms found around 
production sites
• Tunicates, gastropods, arthropods, polychaetes and plankton samples
• Analyzed by qPCR (Wilbur et al 2012)
MSX Reservoir Species
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Genetics
• 30 animals per site 
per time point
• Commercial and Hall 
Point Natural bed
• 20 microsatellite 
markers per sample
Publications
• Nicole Messerman
• Mark Lawrence
• Dan Makrinos
• Brian Preziosi
• Nick Fargnoli
• Joe Miller
• Grant Dickey
• Jake Sicotte
• Kyle Pfau
• James Prescott
• Charles Clark
• Nathan Frederick
• Wes Cowperthwaite
• Pemaquid Oyster Company
• Maine Aquaculture Innovation Center
• Maine Agriculture and Forestry Experimental Station
• Maine EPSCoR
• Maine Food & Agriculture Center
• Dina Proestou – USDA – for microsatellite selection
Acknowledgements
